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ABSTRACT : 

PURPOSE: To facilitate the reduction of CuO to Cu in a 
reduction process, 

and facilitate the setting of the reduction condition, and 
reduce the hydrogen 

consumption to reduce the treatment time and reduce a cost 
by using CuO paste 

as the conductive paste to be used for a multi-layer 
ceramic wiring substrate, 

in which copper is used as an internal electrode. 

CONSTITUTION: As the CuO paste, glass frit and MgO and 
at least any one kind 

of H<SB>2</SB>SO<SB>4</SB>, HN0<SB>3</SB> , 
H<SB>3</SB>PO<SB>4</SB> are added to 

Cu to form the CuO paste appropriate for an internal 



electrode layer 1 . 

Furthermore, as other addition, at least any one kind or 
more of 

A1<SB>2</SB>0<SB>3</SB>, SnO<SB>2</SB> / TiO<SB>2</SB> , 
MnO<SB>2</SB> is added 

to form the CuO paste appropriate for a via hole electrode 
3 . Reducing 

property to Cu is accelerated by the effect of 
H<SB>2</SB>SO<SB>4</SB> / 

HN0<SB>3</SB>, H<SB>3</SB>PO<SB>4</SB> among the component 
of the paste, and 

volumetric shrinkage after sintering the electrode layer 1 
is made the same as 

that of the ceramic substrate material by the effect of 
A1<SB>2</SB>0<SB>3</SB>, SnO<SB>2</SB> , TiO<SB>2</SB> / and 
MgO<SB>2</SB> or the 

like to obtain a via hole electrode 3 having the excellent 
performance. 



COPYRIGHT : (C) 1993 , JPO&Japio 



Cl9>B*Bft*? (J P) (12) & m 4* If & * (A) QlMttlMH 

!|WF5- 159621 



(5i)inta 5 msijia^ mwss* fi sa^ra 

HO IB 1/16 Z 7244-5G 

CO 9D 5/24 PQW 7211-4 J 

HO 5K 1/09 Z 8727 -4E 



*£3ff$ *»# lf#^c»&2(£ 5 JO 



(2i)aj«#^ 


!t$fi5¥3-324877 


(71)JflKA 


000005821 


(22)tB®H 








TO3*FQ991)12J!10B 




«^mm^Fmiooe#j& 








m mm 






















(74)ftJlA 





(54) WSte-t-* h 



(57) [^3 

[flfefc] Cu0^ifc#7^7ll7htMgOi:, 
fcH2 S0 4 , HNO3 , H3 PO* cr>ot>'J?%<ti> 

uzml. m^mmt lxz^zai 2 o 3 , s n o 

2 . Ti0 2 , MnOa WJ?%<bt>imjLk*fflia 

6. C<7)^-Xh^«^OrtH2 SO4 . HN03 , 

h 3 poio^tc.fcocu'waectt^igjtt^n*. 




3 - t'7fc-rt,fc*fe 



(2 

1 

[ 19*^1 3 CuO&*87.0-99.4M%fcl, JjyX 
7'J7h0.5M0.0Ii%t, MgO^O-3.0 ffl 

i9&&#&t't?/t^7>£ s H 2 S0 4 , HNOa , 
H 3 PO* <D5V>£<£t>-g££fi<O0.05-5.00m 

3 C u 0^*67.0-96. 4M4%fc s 
7 'J y h0.5 -10.0^4%, MgOfi5feO-3.0 Si 

36ICA1* O3 , SnOz , T i O2 , MnOz 1C 
<nn>yt£< b i> 1 g£lt£3.0 ~20.0SM%-£WLfc*$ 

t*t?;H£#fc, H2 S04 , HNO3 , H 3 P04 cr> 
o%'M%< t t-a*^fl^o.05-5.oofift%fl|i.«:c: 

[0001] 

(aTMLCtl&t) «TOJ:^h'7^ 20 
[0002] 

Ji£ft(Ctt, Au, Ag/Pd&£Oft&jR£fflv*£{>tf) 
fcsW, Mo, Ni, Cufcfc'tf)*&jB£fflv^*a£# 
#(CMLCii. £0£Rtmfc*«AVf ft 

swam ^^jg^Lfcjfflw+t^msf-Wito&ffl 

-it^>frcffiffl$ix&^JB^ft^i|5Kca@^t, au, 
Ag/Pdt±S5ft(*ir«iaT*6RB5, ft^RT*4fc 
ft^Xh^U, — # v W, Ni, Cufi 

jjJct&Sc $^>(citRtt<?5ffi*»^Au'cti, w^t>n 

insist 5r "5. Ag/Pdtli t^l/-y 3 yfcj; 

[0003] fci:*!*, *E#ff|&4 0 7277 1^;: 
ttCu^-XhOffiJfc&SBE^fu Rt<*S0HIB56-933 

'J >y h **tft*ffljfltL 5* 7'j7h 



:) 808*5-1 59621 

2 

[0004] La»LCu£te3±Tfc&ffl#*>*. fft 

mxfyjxftmzsmwz&tf-t. mzmmmmv 

lxmmL%<%:&. 

[0005] *£T5fi*, IWWJfitfDUaWfifcC u O 

i-zxnb. MK%m^*(?>?mmxcxi±mizm7t? 
xmz*t)fm%ii&t\,^i><ox'b*). tztumm 

B061-26293^4tf& XmmU 795 512 I^t< 
*ffl#llF4 863 683 #4tfgfcBJSK§*vtU*. dtfO-fe^ 

[0006] ; ^7 s «y 

^W7X7'j7h, ^ft^TO^JLhrSMg 
O, AI2 O3 , Sn02 , Ti02, MnOz &fc'fO 

t>tl&Zbimm2-S63Si fyZ^ZtiX^Z. 
[0007] 

Izm-Kfrt t & £.#.(0 x 0 ^rf^^ tfz, (l) CuO 

nconmzx 0 c u^mKZtLMZtfmKc&tz&b. c 

u O^-x NtfOn -y h(c i *)M7txn<7)m*%l%lf 
tl&%t>%\\ (2) ±y$-y?7V-yi,-]><7)msSLlZ 
«tl it7C&J&££K IS^T' ^ ^ l ^££Ji . CuOJ 

iwttufzw, &mmm<. twim?$> 
[0008] *miz±mMmmt&i>cox\ c u 
h t trr^-^ffl^nttt^-x h &*>*>itxmm-z> z 

[00093 



(3) 



W5-1 596 2 1 



y U y h b . M g O^frfrtf Lfcfc»|fi#i: . ^Jfi:< 

h 2 soi , HNO3 , h 3 P04 <no-h&%<bii— 

ttfc^W7iJ7 hb. Mgom*. ^CAl 
2 0 3 , SnOz , Ti O2 , MnOz (Dfa'J?%<bli 
imtt±£ttUzte®&ttb, ^<HW^ 
^fca«IIJ:*)5rS*«t*t^*^fc, H 2 SO* , H 10 

N03 , h 3 P04 bt>-n*t)%&i><?> 
[0010] mz*%&m*-x utmw&mb 

10011] 

[ftffi] **!ffli. ■b5Sy^a«*to<*±T'±3a 
ST^C u OCOC u^CVrnttfOEIzZ Y) . jg^^K 

ft, 3Xh<offiSltSr^-&ii:* f T'&S. *^cOCuO 20 

hli. C u Ocomztfyxy \) y bb MgO b , 
t L<li$££A 1 2 0 3 , Sn0 2 , Ti0 2 , Mn 

o 2 m'j?%<btimitzmnL. $^h 2 so 
4 , HN03 . h 3 po* 0>o*>'j?%<bt>-nzma 
ixnt>ti&. ;£7)Cuo^-xh(it7s >v?mmik 

tlX. ±tZ&m-t?$>y?mB&& (MLC) frh'fc 
coc u ^Wt^mmz^ oc\t tfX'B h t COT'A & . 

[0012] *wmm%^-wz^$tihmm 

^^MgO(l »«<Ofti*<75lS5L CuW^ft^ 30 
Wm-hm&KhZbW^t&tdz. o^O. Mtc 

t757?tCui««^l 

■fe 5 5 y ? 7 -y t £M@ i: T V 

Mgo £»f & i t T£fi^ofl%&Kftifi-e«as 

Rffi^S; £ J; d iC* 0 , *mcQC u OHfttltt 
le^fca&Rlffltfjg^&V^ znbZMgonmtoM. 

?*te?9v?«|£3«|[Hfc*4. fl4L<«0. 
5-3%#&V*. 40 
[00 13] All Oa , SnOz , Ti O2 , 

Mn0 2 =5: b'CO&jjm £ I^^f itZfflHTf hz\b x^Mte<n 

mmkcoimwmtft? $ <y ^a^mo***.* 
*\ t'Tft-frbtT-svrmbeoimizgmwvz 

Kiffimftb<QVv1>y?&tfB<%*). ttzmftmco 50 



[00 14] H2 SO4 , HNOa , H 3 PO* %b'co 

mxncuo<vMjtmmb%&. ttz. zM(om 
cuonmjmzmtr&Mmtb^. mzsm. 
*_\ *f«Stt:tiWk$« 0 s*L<te, 0.1 -2.0 s 

[0015] 

Jl. 3tih'r*-;H£ffif3!)S. 
[0016] 5 $ v ?£ftft£££ffiffl L^TO 

7059) S:-b5$ y^^>t LT^T/Ui-f^^fiftJt 

^TM^: LX'J-n-y^)Vy9U~Y, WMb 
IX h)^>b4 V?u\Z)VT)Vu-iU7>m&& (30*f 
70SMJt) Z&SlXyV-bLtz. 
[ 0 0 1 7 ] <r cr)x ? u - h ^ ^-y ^ 

Jto ^f^mi?ii^200 xh-otz* zcorv-y^- 
hiz<mfcj&ixvT*-/i>z&mzxrt>^yf? 

2.. b*r*~;^ii0.2M 4>X'b->tz. 

[0018] ^izmtm^-x hmmmn. 
m^-x hb lt«. ^Lmzffla (^%^3/4 

^Mco^com g 0£gsftiU i3th*r*-yHBfl| 
ffl^-X b b LXltZZIZZ &(Ct'r*-/PSj0£R&jt 
«»Di:LTAl 2 03^100:35^7^ 

[0019] h£Of^l5K-^i, mfiaffl^^ 

-e^~MC»L^h'fc^;Pi: N CuOOjgjn^(g 
itTSH 2 SO4 , HNO3 , H3PO4 bZMlX. 

->®miizxmfc<o?v-yi,-h±.tzqimi. m 

^£ffiM<om&Wmb]±j}£Mi.XfflB'tZ>. 7V 

->~>-hWBfacommmzte> m^-xh^wta 

k i s-b&ffi&£mfeT&tiMzm2lZ7Ft&$%EMi 



(4) 



5 9621 



i o o 2 o ] zwhw^ yyxmt lx. 
loftmmmitz. yy0)&&te6oo vxb-> 

xvwc^m vcow&x'imffiMKtmzft^tz. z 
ix, mmzmmm^x-mmimuc. m&m. 

FX'&mtfH~ftbtlK. 

[ 0 0 2 1 ] a7E»lS&?)C u Ofr&C u^S7utt 10 
Cu^CuOW-^SJtKit^Cu 3^100 %, 90%& 



*a, b, c, Dcommx'^uc. ^-xhffimkwmfa 
ms-h&ixm (t&mwumfflf.) mm^?->5(7) 

[0022] 1 iZ7fi*t. m 1 fSKUrffi 

tm. cum7mfrt>twt>fr%£oi,zH2 so 4 , h 
no 3 , H 3 po* zmxtzztttzx^x. 

Mjti&&v cuOKCu ^coMjt^mxh hzttf 

fifth. ~CO£5lZ, CuOj&^Cu^tigjcteKHj 

so 4 , hno 3 , h 3 po 4 wmawmifircto&z 
ttfWfrxbh. 

[0023] 

[ftl] 



s 0 



8 S83Sk3KSSSS?S?3& 



a 


B 




!8~§Sg MM §! 




<=> 
in 






m 








« 








e 




oooo 








Q -J C3 








o— io m m o 

O — . CN| T3. t— ' 


















IT) 








O 


s 


s 






I 




I 

, 


o |jj 
co 

, A, 1 






ir}CD(^ex>aio-H<Mco^<Lftt£>r^'r 
^ ~ —* <M CM eg CM CM N CO 



I 

f 

■H 
a 

o 

II 

as e 

|o 

Ic 
IK© 

Wo 



[0024] ffic*&«fl<ttfe> MgO*jfitoLfc**50*B^-x httM LC«rtaMffltaL, ffe«M 



(5) 



596 2 1 



tLXb<iz, Ah 03 *MLtz1>V)\±\ZTilr—>W) 
C0025] 

ti. CuO<3fl&K#5*7'J.yhfcMgOfc. tU<ti 
£^£Al2 O3 , Sn02 , Ti02 , MnCh <7)fi 
'J?%<tt>imik£mUl. S6(CHi S04 . HN 

03 , h 3 po 4 <oo*>'j?%<ti>-m£mmzc:t 
x\ c u ococ u <wmt&m>£& 9 . steaks 

mi) *%w<v-mmm<7)mm&^-x b *m ix 



8 



Ml It: m l c <DftUnw% CiV\,z fc'T ft-)V<7MW& 

x-hh. 



1 




2 




3 




10 4 


?v-yy-b®mwm 


5 




6 





[H2] 





